A requirement for cholesterol for phorbol ester-induced adhesion of a human monocyte-like cell line.
The human monocyte/macrophage-like cell line U937, which is a cholesterol auxotroph, is nonadherent. However, it becomes adherent after treatment with phorbol 12-myristate 13-acetate (phorbol ester). We investigated the effects of cellular cholesterol depletion and repletion on the effectiveness of phorbol ester to induce adhesion to substratum. Almost 70% of cellular cholesterol is depleted by incubation of the cells for 24 hrs in the growth medium in which delipidated fetal calf serum is substituted for fetal calf serum without affecting viability or the rate of growth. The use of delipidated fetal calf serum inhibited phorbol ester-induced adhesion by 40%. If the cells were preincubated in the medium containing delipidated fetal calf serum 6 hrs prior to addition of phorbol ester, adhesion was inhibited by 90%. Addition of cholesterol to the medium containing delipidated fetal calf serum, which replenishes cellular cholesterol, restored the ability of phorbol ester to induce adhesion to levels seen in cells cultured in the medium containing fetal calf serum. Epicholesterol was not as effective as cholesterol in supporting adhesion. Cholesterol depletion did not inhibit phorbol ester stimulation of superoxide anion production. These observations indicate a function for cholesterol in phorbol ester-induced adhesion that is independent of phorbol ester-induced superoxide anion production. It is proposed that cholesterol is required for synthesis and/or proper orientation and distribution, in the plasma membrane, of macromolecule(s) that mediate phorbol ester-induced adhesion.